ANG II activates effectors of mTOR via PI3-K signaling in human coronary smooth muscle cells.
We have previously shown that the vasoconstrictive peptide angiotensin II (ANG II) is a hypertrophic agent for human coronary artery smooth muscle cells (cSMCs), which suggests that it plays a role in vascular wall thickening. The present study investigated the intracellular signal transduction pathways involved in the growth response of cSMCs to ANG II. The stimulation of protein synthesis by ANG II in cSMCs was blocked by the immunosuppressant rapamycin, which is an inhibitor of the mammalian target of rapamycin (mTOR) signaling pathway that includes the 70-kDa S6 kinase (p70(S6k)) and plays a key role in cell growth. The inhibitory effect of rapamycin was reversed by a molar excess of FK506; this indicates that both agents act through the common 12-kDa immunophilin FK506-binding protein. ANG II caused a rapid and sustained activation of p70(S6k) activity that paralleled its phosphorylation, and both processes were blocked by rapamycin. In addition, both of the phosphatidylinositol 3-kinase inhibitors wortmannin and LY-294002 abolished the ANG II-induced increase in protein synthesis, and wortmannin also blocked p70(S6k) phosphorylation. Furthermore, ANG II triggered dissociation of the translation initiation factor, eukaryotic initiation factor-4E, from its regulatory binding protein 4E-BP1, which was also inhibited by rapamycin and wortmannin. In conclusion, we have shown that ANG II activates components of the rapamycin-sensitive mTOR signaling pathway in human cSMCs and involves activation of phosphatidylinositol 3-kinase, p70(S6k), and eukaryotic initiation factor-4E, which leads to activation of protein synthesis. These signaling mechanisms may mediate the growth-promoting effect of ANG II in human cSMCs.